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* NOTICES * 

r ' 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

a tunnel — a pithead ~ noise absorption equipment equipped with the tunnel fine barometric wave reduction 
function characterized by having constituted the vibration system which used the acoustic tile as the main 
mass object by installing a porous acoustic tile in accordance with a neighboring wall, and supporting this 
acoustic tile through a spring, and setting the natural frequency of this vibration system as the excellence 
frequency of a tunnel fine barometric wave. 
[Claim 2] 

Noise absorption equipment equipped with the tunnel fine barometric wave reduction function according to 
claim 1 characterized by setting the natural frequency of said vibration system as 3-5Hz which is the 
excellence frequency of a tunnel fine barometric wave. 
[Claim 3] 

Noise absorption equipment which is equipped with the regulatory mechanism of the load rate of said 
vibration system, and was equipped with the tunnel fine barometric wave reduction function according to 
claim 1 or 2 characterized by enlarging the load rate of vibration system, so that the pressure of a tunnel fine 
barometric wave becomes [ this regulatory mechanism ] large. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to noise absorption equipment equipped with the reduction function of the tunnel fine 
barometric wave generated when it rushes in into a tunnel of high-speed trains, such as the Shinkansen. 
[0002] 

[Description of the Prior Art] 

If the train head section rushes into a tunnel at high speed, a compressional wave will arise in a tunnel, the 
inside of a tunnel of the compressional wave — acoustic velocity — spreading — a tunnel — if a pithead is 
reached, out of a tunnel, it becomes a pulse-like pressure wave (tunnel fine barometric wave), and emanates, 
and a shot sound will be made in a pithead, or a part will vibrate the aperture of a house, and will cause an 
environmental problem. 
[0003] 

as the cure against reduction of this tunnel fine barometric wave — general — a tunnel — a pithead — cures, 
such as amelioration of ****** (branch pit etc.) and a train head section configuration, are taken. The main 
frequency of this tunnel fine barometric wave is 3-5Hz, when a train rushes into a tunnel by speed per hour 
200-300km. 
[0004] 

on the other hand — the cure against reduction of a tunnel fine barometric wave — another — a tunnel — a 
pithead - installing near the acoustic tile currently indicated by JP,4-191800,A as a cure against the noise is 
performed. 

Drawin g 5 shows the example which installed the acoustic tile 2 to the tunnel wall 1 , and drawing 6 (a) 
shows the relation between an acoustic tile 2 and the tunnel wall 1 . This kind of acoustic tile 2 consists of a 
porosity plate which fabricated particles, fiber, etc., such as a ceramic, in the shape of a layer, and it is 
designed so that it may absorb focusing on the sound of the excellence frequency (about 1kHz) of rolling 
vibration or the car air noise. 
[0005] 

In installation, the back air space 4 of predetermined thickness L was secured between the acoustic tile 2 
supported with the bracket 3, and its tunnel wall 1 in back, and thickness L of the back air space 4 is set up 
according to the frequency lambda of the sound which is going to absorb sound. In order to perform 
efficient absorption of sound, back air layer thickness L is set as L=l/41ambda. 

Drawing 6 (b) shows that a sound passes an acoustic tile in the location of l/41ambda. By doing so, since a 
sound will pass through the detailed opening of an acoustic tile 2 with maximum velocity, when a sound 
changes to heat by friction, effective absorption of sound is made. For example, when absorbing sound the 
sound of 1kHz, thickness L of the back air space 4 is good to set it as about 5cm. 
[0006] 

[Problem(s) to be Solved by the Invention] 

By the way, in the former, by the difference in a frequency made into the object of reduction, the cure 
against the noise by the acoustic tile and the cure against a tunnel fine barometric wave by ****** are 
performed as another thing, and there was futility in a cost side. 
[0007] 

This invention aims at offering noise absorption equipment equipped with the tunnel fine barometric wave 
reduction function in which it enabled it to also reduce a tunnel fine barometric wave using an acoustic tile, 
in consideration of the above-mentioned situation. 
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[0008] 

.[Means for Solving the Problem] 

noise absorption equipment equipped with the tunnel fine barometric wave reduction function of invention 
of claim 1 — a tunnel — a pithead — by installing a porous acoustic tile in accordance with a neighboring 
wall, and supporting this acoustic tile through a spring, the vibration system which used the acoustic tile as 
the main mass object is constituted, and it is characterized by setting the natural frequency of this vibration 
system as the excellence frequency of a tunnel fine barometric wave. 
[0009] 

With this equipment, when the energy of the noise generated in a tunnel with an acoustic tile is absorbed and 
the acoustic tile supported by means of a spring vibrates, the energy of a tunnel fine barometric wave is 
absorbed. Therefore, it can serve both as the cure against the noise, and the cure against a fine barometric 
wave only by installing an acoustic tile in a tunnel, taking support by means of a spring. 
[0010] 

Invention of claim 2 is characterized by setting the natural frequency of said vibration system as 3-5Hz 

which is the excellence frequency of a tunnel fine barometric wave in claim 1 . 

[0011] 

With this equipment, since the natural frequency of the vibration system which consists of an acoustic tile 
and a spring was set as 3-5Hz, the fine barometric wave generated when the train has rushed in into a tunnel 
by speed per hour 200-300km can be reduced effectively. 
[0012] 

In claims 1 or 2, invention of claim 3 is equipped with the regulatory mechanism of the load rate of said 
vibration system, and it is characterized by enlarging the load rate of vibration system, so that the pressure 
of a tunnel fine barometric wave becomes [ this regulatory mechanism ] large. 
[0013] 

With this equipment, since the load rate of the vibration system which consists of an acoustic tile and a 
spring can be adjusted according to the pressure of a tunnel fine barometric wave, the natural frequency of 
vibration system can be flexibly fitted to the frequency of a tunnel fine barometric wave. Therefore, 
although the frequencies of a fine barometric wave differ according to the rate of a train, the effective fine 
barometric wave reduction effectiveness can be demonstrated to many frequencies. 
[0014] 

[Embodiment of the Invention] 

Hereafter, the operation gestalt of this invention is explained based on a drawing. 

Drawing 1 is the outline block diagram of the noise absorption equipment of the 1 st operation gestalt. what 
this noise absorption equipment equips with the tunnel fine barometric wave reduction function other than 
the usual noise-reduction function ~ it is — concrete — a tunnel — a pithead — the porous acoustic tile 2 is 
installed in accordance with the neighboring tunnel wall (wall) 1 , and the bracket 3 holding an acoustic tile 2 
is supported through a spring 10. Here, the vibration system which used the acoustic tile 2 as the main mass 
object is constituted by supporting an acoustic tile 2 with a spring 10. And the natural frequency of this 
vibration system is set as the excellence frequency (3-5Hz) of a tunnel fine barometric wave. 
[0015] 

Between an acoustic tile 2 and the tunnel wall 1, one fourth of the back air spaces 4 of thickness L (= 
l/41ambda) of the excellence frequency lambda of the noise in a tunnel (about 1kHz) are secured, and, 
thereby, an acoustic tile 2 can demonstrate now the greatest absorption-of-sound engine performance in it. 
Moreover, the spring 10 is supporting the acoustic tile 2 so that it can vibrate freely to the perpendicular 
direction, in addition, this noise absorption equipment — a tunnel — a pithead — although it is good to install 
near, it is better than the diameter of a pithead preferably to install in the place included in inside. 
[0016] 

In this noise absorption equipment, the energy of the noise generated in a tunnel with an acoustic tile 2 is 
absorbed. Moreover, when the acoustic tile 2 supported with the spring 10 vibrates, the energy of a tunnel 
fine barometric wave is absorbed. In this case, although it is small, the energy of a fine barometric wave is 
absorbed also by penetrating the porous acoustic tile 2. In addition, since minute displacement of the 
absorption-of-sound engine performance by the original acoustic tile 2 is only carried out when an acoustic 
tile 2 receives a fine barometric wave, big effect does not win popularity. Therefore, it can serve both as the 
cure against the noise, and the cure against a fine barometric wave only by installing an acoustic tile 2 in a 
tunnel, taking support with a spring 10. 
[0017] 
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Drawin g 2 is the outline block diagram of the noise absorption equipment of the 2nd operation gestalt. This 
noise absorption equipment attaches an acoustic tile 2 in the front face of the frame 13 of a cube type, and 
supports a frame 13 in the tunnel wall 1 with a spring 10. 

It is letting the flange 15 prepared in the frame 13 pass in the bolt 17 extended from the tunnel wall 1 for 
stable maintenance of an acoustic tile 2 and a frame 13. The bolt 17 and the flange 1 5 are arranged to several 
places of the periphery of a frame 1 3, it is the range regulated with the stoppers 1 8 and 1 8 screwed in the 
bolt 17, and a frame 13 can vibrate now freely. 
[0018] 

In the case of this noise absorption equipment, one fourth of the back air spaces 4 of thickness L (= 
l/41ambda) of the excellence frequency lambda of the noise in a tunnel are secured between the tooth-back 
wall 14 of a frame 13, and the acoustic tile 2. Moreover, when an acoustic tile 2 is supported with a spring 
10 through a frame 13 in this way, the mass object of vibration system will consist of an acoustic tile 2 and a 
frame 13. 
[0019] 

In this noise absorption equipment, the energy of the noise generated in a tunnel with an acoustic tile 2 is 
absorbed. Moreover, when the acoustic tile 2 and frame 13 which were supported with the spring 10 vibrate, 
the energy of a tunnel fine barometric wave is absorbed. Therefore, it can serve both as the cure against the 
noise, and the cure against a fine barometric wave only by installing in a tunnel the frame 13 which attached 
the acoustic tile 2, taking support with a spring 10. 
[0020] 

In addition, elastic bodies, such as rubber, are made to be placed between the flange 15 sides of a stopper 18, 
and only the bending cost of elastic bodies, such as rubber, may enable it to vibrate a frame 1 3 . Moreover, 
elastic bodies, such as the rubber, can also be added as a spring element at the time of calculating the load 
rate of vibration system. Moreover, a spring (rubber is included) may be made to intervene between a 
stopper 1 8 and a flange 1 5 instead of the spring 1 0 made to intervene between the tunnel wall 1 and a frame 
13. Moreover, a spring 10 can also be replaced with other elastic bodies (or elastic component), such as 
rubber and a pneumatic spring. 
[0021] 

Drawing 3 is the outline block diagram of the noise absorption equipment of the 3rd operation gestalt. This 
noise absorption equipment is making three kinds of springs 10A, 10B, and 10C intervene between a frame 
13 and the tunnel wall 1 . And the 2nd spring 10B and 3rd spring 10C exert the force on a frame 13 one by 
one as only 1st spring 10A exerts the force on a frame 13, a pressure becomes large and the variation rate of 
a frame 13 increases, when the usual pressure acts on an acoustic tile 2. 

By carrying out like this, the load rate of vibration system comes to be adjusted according to a pressure. 
Here, the combination of three sorts of springs 10A, 10B, and 10C constitutes the load-rate adjustment 
device, and as this load-rate regulatory mechanism enlarges the load rate of vibration system, it carries out 
regulating automatically mechanically, so that the pressure of a tunnel fine barometric wave becomes large. 
Since other configurations are the same as that of the thing of the 2nd operation gestalt, especially 
explanation is not given. 
[0022] 

With this equipment, since the load rate of the vibration system which consists of an acoustic tile 2, and a 
frame 13 and Springs 10A, 10B, and 10C is regulated automatically according to the pressure of a tunnel 
fine barometric wave, it can fit the natural frequency of vibration system to the frequency of a tunnel fine 
barometric wave flexibly. Therefore, the fine barometric wave of a different frequency according to the rate 
of a train can be attenuated effectively. 
[0023] 

Drawing 4 is the outline block diagram of the noise absorption equipment of the 4th operation gestalt. A 
pneumatic spring 20 is used for this noise absorption equipment instead of the mechanical spring 10, and it 
connects the controller 21 which adjusts that internal pressure to a pneumatic spring 20. Since other 
configurations are the same as that of the thing of the 2nd operation gestalt, especially explanation is not 
given. 
[0024] 

In this noise absorption equipment, a controller 21 adjusts the rigidity of a pneumatic spring 20 according to 
the pressure of a fine barometric wave. It is the pressure sensor beforehand formed in the tunnel entrance 
side performing pressure detection of a fine barometric wave, incorporating the signal for a controller 21, 
and adjusting the internal pressure of a pneumatic spring 20, and the load rate of a pneumatic spring 20 is 
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adjusted. Also in this noise absorption equipment, the almost same effectiveness as the 3rd operation gestalt 

can be acquired. 

[0025] 

[Effect of the Invention] 

according to [ as explained above ] invention of claim 1 — a tunnel — a pithead — by installing a porous 
acoustic tile in accordance with a neighboring wall, and supporting this acoustic tile through a spring Since 
the vibration system which used the acoustic tile as the main mass object was constituted and the natural 
frequency of this vibration system was set as the excellence frequency of a tunnel fine barometric wave 
While the energy of the noise generated in a tunnel with an acoustic tile is absorbable, when the acoustic tile 
supported by means of a spring vibrates, the energy of a tunnel fine barometric wave is absorbable. 
Therefore, only by installing an acoustic tile in a tunnel, taking support by means of a spring, it can serve 
both as the cure against the noise, and the cure against a fine barometric wave, and can consider as cheap 
cure construction. 
[0026] 

Since the natural frequency of the vibration system which consists of an acoustic tile and a spring was set as 
3-5Hz according to invention of claim 2, the fine barometric wave generated when the train has rushed in 
into a tunnel by speed per hour 200-300km can be reduced effectively. 
[0027] 

Since the load rate of the vibration system which consists of an acoustic tile and a spring can be adjusted 
according to the pressure of a tunnel fine barometric wave according to invention of claim 3, the fine 
barometric wave of a different frequency according to the rate of a train can be attenuated effectively. 
[Brief Description of the Drawings] 

[Drawin g 1] It is the outline block diagram of the 1st operation gestalt of this invention. 
[Drawing 2] It is the outline block diagram of the 2nd operation gestalt of this invention. 
[Drawing 3] It is the outline block diagram of the 3rd operation gestalt of this invention. 
[Drawing 4] It is the outline block diagram of the 4th operation gestalt of this invention. 
[Drawing 5] It is the explanatory view of the installation situation of the conventional acoustic tile. 
[Drawin g 6] Drawing in which (a) shows the relation between the conventional acoustic tile and a tunnel 
wall, and (b) are drawings showing the passage situation of an acoustic wave. 
[Description of Notations] 

1 Tunnel Wall 

2 Acoustic Tile 

10, 10A, 10B, and 10C Spring 

13 Frame 

14 Tooth-Back Wall 

1 5 Flange 

17 Bolt 

1 8 Stopper 

20 Pneumatic Spring 

21 Controller 
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